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TL;DR

Anchor the initial annual withdrawal of a Bitcoin retirement product to the dollar amount the power-law

floor grows by over the next twelve months — the floor-growth coverage rule — and inflate annually at a

fixed CPI rate. Across 7.1 million simulated paths under a recency-weighted Ornstein—Uhlenbeck model

with a stochastic reflecting-barrier floor:

1.

Passive hold at 100 % coverage (~ $21 873 / yr per BTC at today’s trend) survives 30 years with
99.5 % confidence at 3 % inflation, 95.5 % at 6 %. This is the natural default for a passive

product.

. Sub-100 % coverage is an endowment tier. At 80 % coverage, ruin is < 0.12 % across all

combinations and the median surviving path retains 0.36 to 0.47 BTC of the starting 1 BTC after 30
to 50 years of inflation-adjusted withdrawals. The strategy converts to a perpetual income product.

. Layering the wealth playbook — borrow below 1.6 X floor, debt-clear at trend, sell 50 % at each of

1.5/2/ 3 x trend, redeploy at trend on the way down — adds approximately +50 to +75 percentage
points of safe coverage at 99 % confidence (3 % vs 6 % inflation), and +75 to +90 pp at 95 %
confidence. The natural default shifts from 100 % (passive) to 150 % coverage (active), with 99.5 %
survival at both 3 % and 6 % inflation.

. Inflation dominates horizon. 3 % — 6 % costs ~13 to 15 pp of safe coverage at any confidence; 30

y — 50y costs only 2 to 4 pp. Product tiers should branch on inflation assumption first.

. The headline survives a four-batch hostile-reviewer sensitivity battery (§7.1): 20 %-APR debt,

cycle peaks capped at 2 x trend, 3 decay 0.001 / yr, and a 20-draw parameter bootstrap. Worst-case
150 %-tier ruin across all stresses is 0.24 % (3 % infl) and 0.86 % (6 % infl) — both safely under
the 1 %-ruin / 99 %-confidence line.

The implication for product design: a cycle-aware investor running mechanical rules can credibly support a

50 % higher lifestyle than a passive holder at the same in-model reliability. This is the first published
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quantitative validation, in a forward-looking simulation, of the Storm Years Playbook thesis — that the
volatility-rich window of cycles 5 through 8 is not a risk to weather but an asset to harvest.

Abstract

We define a Bitcoin retirement product where the initial annual withdrawal WOW_0 is set as a chosen
percentage CC — coverage — of the next 12 months of power-law floor growth A12floor(dO)\Delta_{12}\,
\text{floor}(d_0) at the entry day dOd_0. The withdrawal then inflates at a fixed annual rate m\pi. Formally,
for a stack of SS BTC starting at trend price Ptrend(d0)P_\text{trend}(d_0):

WO0=C-S-f-[Ptrend(d0+365.25)-Ptrend(d0)],W_0 \;=\; C \cdot S \cdot f \cdot \bigl[ P_\text{trend}(d_O +
365.25) - P_\text{trend}(d_0) \bigr],

with ff the floor multiplier (mean 0.432). We compute ruin probability Pr[stack hits O]\Pr[\,\text{stack hits } O
\,] at horizons Te{30,50}T \in \{30, 50\} years and inflation rates me{3%,6%}\pi \in \{3\%, 6\%\} across
coverage levels Ce[40%,300%]C \in [40\%, 300\%] for two strategies:

* Passive hold: withdraw Wt=WO0-(1+m)tW_t = W_0 \cdot (1 + \pi)"t from the stack each year, no
other actions.

» Wealth playbook: layered on top of the same withdrawal stream — borrow living expenses while
spot price < 1.6f1.6 f (= 0.69 x trend) at 10 % APR, deleverage on first up-cross of trend (fiat first,
then BTC), sell 50 % of remaining stack at each of {1.5,2,3}x\{1.5, 2, 3\}\times trend (each tier fires
once per cycle), redeploy all remaining fiat into BTC at the first down-cross of trend, recycle every
cycle.

At the 95 % confidence level over 30 years with 3 % inflation, the maximum safe coverage rises from
114.8 % under passive hold to approximately 205 % under the playbook — an uplift of approximately
+90 pp, of which approximately +50 pp is realized at the more demanding 99 % confidence level. The +50
pp uplift survives a four-batch parametric sensitivity battery (debt APR, cycle peak compression, 3 decay,
parameter bootstrap) at the 150 %-coverage tier in both inflation regimes. The 200 %-coverage Aggressive
tier is sensitive to peak compression and parameter uncertainty, and requires explicit tier-confidence

disclosure.

Three structural takeaways: (i) sub-100 % coverage is a perpetual endowment, not a depletion product; (ii)
the playbook approximately doubles the elasticity of confidence to lifestyle dollars (each 5 pp drop in
confidence buys ~25 pp coverage passive, ~50 pp coverage active); (iii) the playbook’s robustness to peak
compression is inversely proportional to coverage, anchoring the Standard tier at 150 % rather than higher.

Keywords: Bitcoin, retirement, floor growth, power law, Ornstein—Uhlenbeck, wealth playbook, sequence-
of-returns risk, storm years, safe withdrawal rate, perpetual income, sensitivity battery.
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1. Introduction

1.1 The question

The classical Bengen 4 % rule sets the safe withdrawal rate as a fixed percentage of the starting portfolio
value, then inflates the dollar amount annually. This is calibrated to historical equity-bond outcomes where
there is no model-based growth anchor — only history. Bitcoin offers a different anchor: the power-law
floor, which has not been sustained-below in 15+ years of trading and which grows at a known, decelerating
rate (the Bitcoin Floor Rate, BFR; see C4.1).

The question this paper asks is:

If we anchor the initial withdrawal not to the starting portfolio value but to the next twelve months
of floor growth in dollars — and inflate from there — what coverage percentage maintains a
target confidence over a retirement horizon, with and without active cycle-aware rules?

The answer matters because it changes the unit of safety. A 4 % rule does not adapt to where you sit on the
curve; a floor-growth-coverage rule does, automatically, by virtue of the power law’s own deceleration. An
early-cycle retiree gets a richer initial dollar withdrawal than a late-cycle retiree, without any hand-tuning of
the coverage parameter — because the dollar value of one year of floor growth is itself the slow-moving,
model-anchored reference.

1.2 Why ask this question now

Two things have changed since the original Observatory papers framed retirement around the floor freedom
inequality (C4.2):

1. The 80 % floor-coverage threshold for “responsible retirement” was stated without explicit Monte
Carlo backing. Until this paper, the field used 80 % as a heuristic; OQ6 in the claims registry made
the validation requirement explicit. Section 5 of this paper resolves OQ6 quantitatively and reframes
the meaning of sub-100 % coverage in the process.

2. The wealth playbook (the Storm Years Playbook) is a defined operational protocol — borrow below
1.6 x floor, debt-clear at trend, sell 50 % at each of 1.5/ 2/ 3 x trend, redeploy at trend on the way
down, recycle each cycle — but the question of whether layering it on top of a withdrawal stream
changes the safe coverage has not been answered with a forward-looking simulation. It has been
argued; this paper measures it.

1.3 Contributions

1. A formal floor-growth coverage rule (claim C4.5) with a closed-form definition of the initial
withdrawal in terms of the power-law parameters and the floor multiplier.

2. A general rule (C4.6) connecting confidence level to required coverage % under passive hold,
computed over 21 coverage levels x 2 inflation rates x 2 horizons at 30 000 paths per cell.

3. A reframing of sub-100 % coverage as an endowment tier (C4.7), with terminal-stack and bequest
distributions at 100 000 paths per cell.

4. A vectorized OU Monte Carlo of the wealth playbook layered on the withdrawal stream (C4.8),
establishing that the playbook adds approximately +50 pp of safe coverage at 99 % confidence under
3 % inflation, and locating the boundary above which the playbook stops working (C4.9).
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5. A finding (C4.10) that inflation assumption is the dominant lever in product design, dwarfing horizon
as a sensitivity.

6. A four-batch adversarial sensitivity battery (C4.12) — APR stress, peak compression, 3 decay,
parameter bootstrap — defending the Standard-tier (150 %) headline against the most plausible
structural-break and parameter-uncertainty criticisms.

7. A quantitative validation (C4.11) of the qualitative C4.4 storm years are finite and measurable claim:
the playbook is precisely the strategy that converts front-loaded storm-year volatility into long-
horizon BTC accumulation.

8. A five-tier product ladder for both passive and active variants of the strategy.

1.4 Relation to prior work

* Bengen (1994) — the present paper’s coverage % rule generalizes the fixed-percentage SWR by
anchoring to a model-based growth reference (floor growth) rather than starting portfolio value. At
100 % coverage with 3 % inflation, the strategy supports a $21 873 / yr initial withdrawal from 1
BTC at trend with 99.5 % 30-year survival — versus Bengen’s 4 % rule which would imply $5 388 /
yr at the same trend price.

* Observatory’s Bitcoin Floor Rate paper — defines the BFR and the Floor Freedom Inequality
(C4.2). The present paper uses BFR as the anchor for the initial withdrawal and resolves the
previously-unbacked 80 % threshold of C4.2.

* Observatory’s Bitcoin SWR at Any Entry Residual paper (P15) — established the SWR as a
function of entry valuation. The present paper holds entry residual at O (at trend) and varies the
coverage parameter and the strategy (passive vs playbook) instead. Together the two papers span the
(entry-residual x coverage x strategy) space for the floor-growth-anchored framework. P15 answers
“does where you enter the cycle matter?”; this paper answers “how much can you spend, and does
an active overlay change the answer?”.

* Observatory’s Volatility Decay paper — quantified the per-cycle compression of the residual
distribution. The present paper’s playbook results depend on the cycle-4 volatility holding up; the
volatility decay paper bounds how quickly that volatility could compress and bounds the playbook’s
expected lifespan correspondingly (C4.11).

1.5 Scope

This paper covers:

» 1 BTC starting stack, residual 0 (at trend) on 2026-05-04.

 Two horizons: 30 and 50 years.

* Two inflation rates: 3 % and 6 % (held flat).

» Coverage range: 40 % to 300 %.

 Two strategies: passive hold, and the wealth playbook layered on top of the same withdrawal stream.

The paper does not cover: entry residuals other than 0 (P15 covers that axis); inflation glide paths (0OQ10);
declining cycle peaks below 2 x trend (OQ9 partially addressed in §7.1); margin loan APR sensitivity above
20 % (covered up to 20 % in §7.1); real-market liquidity costs at sell tiers (OQ8); cross-model competition
against regime-switching or stochastic-volatility benchmarks (OQ12); compounded multi-stress scenarios

(0Q13).
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2. Model

We use the model from analysis/mc floor growth ruin.py, which mirrors the Observatory’s
published OU specification.

2.1 Power-law trend

log10Ptrend(d)=logA+pBlog10d,logA=—16.493,=5.688 \log_{10} P_\text{trend}(d) = \log A + \beta \log_{10}
d, \qquad \log A =-16.493, \quad \beta = 5.688,

with dd days since the genesis block (2009-01-03). At d=6330d = 6\330 (2026-05-04),
Ptrend=$134705P_\text{trend} = \$134\,705.

2.2 OU process on the log-residual

Define the log-residual rt=logl10Pt—log10Ptrend(dt)r_t = \log_{10} P_t - \log_{10} P_\text{trend}(d_t). Each
path evolves at monthly resolution under

rt+At=pc+(rt—uc)e—xkAt+ocl—e—-2xAt2x-et,r_{t + \Delta t} =\mu_c + (r_t - \mu_c) e”{-\kappa \Delta t} +
\sigma_c \sqrt{\frac{1 - e*{-2\kappa \Delta t}}{2\kappa}} \cdot \epsilon_t,

with k=1\kappa = 1, At=1/12\Delta t = 1/12, and pc,oc\mu_c, \sigma_c the per-cycle log-residual mean and
standard deviation. Innovations et\epsilon_t are Student’s-tt with cycle-specific degrees of freedom (4.57—
6.04). Each path resamples the cycle annually from the recency-weighted blend (cycle 1: 5 %, cycle 2: 10 %,
cycle 3: 25 %, cycle 4: 60 %).

2.3 Stochastic floor with reflecting barrier

The per-path floor multiplier is drawn once at simulation start as
f~410.432,0.0512),£20.314.f \sim \mathcal{N}(0.432, 0.05172), \qquad f \geq 0.314.

If at any step rr falls below log10f\log_{10} f, it is reflected: r<2log10f—rr \leftarrow 2 \log_{10} f - r.

2.4 Withdrawal sourcing

Per-month withdrawal amount is the annualized WtW_t divided by 12. Sourcing priority:

1. Fiat reserves (from prior sell-tier executions) cover withdrawal first if available.

2. Borrow (add to debt, accrued at (1+0.10)1/12(1 + 0.10)*{1/12} per month) if remaining deficit exists
and spot is in the borrow zone r<log10(1.6f)r \leq \log_{10}(1.6 f).

3. Sell BTC at the prevailing spot price for any deficit not covered by fiat or borrow.

Ruin = stack reaches 0.
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2.5 Playbook state machine

Each path tracks an in-cycle flag plus a 3-vector of tier-fired booleans. At each monthly step, after the OU
update and before withdrawal sourcing:

* Redeploy: if in cycle == True and r<Or \leq 0, use fiat to clear any debt first, then convert all
remaining fiat to BTC at spot, reset in_cycle = False and clear all tier-fired flags.

* Debt clear: if in_cycle == False and debt > 0 and r>0r \geq 0, clear debt with fiat-then-BTC
at spot.

* Sell tiers: for each of {1.5,2,3}x\{1.5, 2, 3\} \times trend, if not yet fired this cycle and r=log10tr \geq
\log_{10} \tau, sell 50 % of remaining stack into fiat and mark in cycle = True.

Then withdrawal sourcing as in §2.4, then debt interest accrual.

2.6 Path counts

Sweep Paths / cell Coverage levels Inflation x Horizon Total paths

Headline (4 50 000 2 (100 %, 120 %) 4 400 000
spec scenarios
x 2 horizons)

General-rule 30 000 21 (40 % ... 140 %) 4 2 520 000
sweep

Sub-100 % 100000 | 4(80/90/100/120) 4 1 600 000
(with terminal
stats)

Mid-zone 100 000 3 4 1200 000
(105/110 /
115)

Playbook 50 000 7 (100 % ... 300 %) 4 1 400 000

sweep

Total: ~7.1 million simulated paths.

3. Passive hold — the four spec scenarios

3.1 A worked example, in dollars

Take the simplest case: 1 BTC at trend on 2026-05-04 (day 6 330 from genesis). The trend price is $134 705
per BTC. The floor at 0.432 x trend is $58 193. One year forward, the trend lifts to $185 337 and the floor to
$80 065. Floor growth over the next 12 months: $21 873 per BTC.

At 100 % coverage, the initial annual withdrawal is exactly that figure: $21 873. Inflated at 3 % per year, the
year-30 withdrawal is approximately $51 500. Over the same 30 years, the power-law trend price
compounds to roughly $40.9 million per BTC (trend at d=17288d = 17\,288). The withdrawal-to-trend ratio
at year 1 is 16.2 %; by year 30 it is 0.13 %. The fixed-dollar withdrawal becomes an almost vanishing
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fraction of the asset value because trend growth in the early decades vastly outpaces 3 % inflation. This is
the structural reason 100 %-coverage / 3 %-inflation produces 99.5 % survival.

At 6 % inflation, the year-30 withdrawal is approximately $118 500 — 2.3 x the 3 % case. The withdrawal-
to-trend ratio at year 30 is 0.29 % — still tiny relative to trend, but the model must accommodate paths that
spend years below trend in mean reversion and sustain a faster-growing fixed claim against the stack. That is
the mechanism by which 100 %/6 % survival drops to 95.5 % at 30 years.

At 120 % coverage with 6 % inflation, the year-30 withdrawal is approximately $142 200 against the same
trend price. Ruin probability climbs to 31 %. The 120 % / 6 % cell is the boundary of the passive-hold safe
zone.

The take-away: at every stage of the calculation the playbook’s central insight is visible — the absolute
dollar withdrawal grows arithmetically (linearly with inflation), while the asset value grows on a power law

(super-exponentially in the early decades, slowing to high-double-digit annualized rates by year 30).
Survival is determined by the gap between these two compounding rates, not by any local price excursion.

3.2 The four spec scenarios

Initial annual withdrawal at 100 % coverage = $21 873. At 120 % = $26 247. Inflated at 3 % or 6 % per year
for 30 or 50 years.

Coverage Inflation Horizon Init $lyr Ruin % Survive % Median yrs
to ruin

100% 3% 30y $21,873 0.46% 99.54% 18.8
100% 3% 50y $21,873 0.66% 99.34% 21.8
100% 6% 30y $21,873 4.50% 95.50% 19.8
100% 6% 50y $21,873 7.76% 92.24% 26.8
120% 3% 30y $26,247 9.03% 90.97% 15.5
120% 3% 50y $26,247 10.54% 89.46% 17.5
120% 6% 30y $26,247 30.90% 69.10% 16.4
120% 6% 50y $26,247 41.62% 58.38% 20.1

The 120 %/6 % combination is the boundary case: 31 % / 42 % ruin. This is the Strategy Pyramid risk floor:
any product willing to cite “120 % coverage” must explicitly disclose the 6 % inflation outcome.

4. The general rule — passive coverage at confidence target

Linear interpolation in (ruin %, coverage %) extracted from the 30 000-path 40-140 % sweep gives the table

that defines the passive-hold product space.
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Confidence 30y / 3% 50y | 3% 30y | 6% 50y | 6%

99.9% 93.3% 91.2% 82.0% 79.5%
99.0% 103.6% 102.1% 90.9% 87.4%
97.5% 109.6% 107.4% 96.1% 92.1%
95.0% 114.8% 112.7% 100.5% 96.7%
90.0% 121.2% 119.5% 106.2% 102.0%
85.0% 126.3% 124.2% 110.3% 105.7%
80.0% 129.9% 128.1% 113.4% 108.9%

Two structural findings:

Inflation dominates horizon. Going 3 % — 6 % costs 13—15 pp of coverage at any confidence; 30y — 50y
costs 2—4 pp. Product specs should branch on inflation assumption first.

The curve steepens around 100 %. Each +5 pp of coverage above 100 % adds 1-4 pp of ruin (3 %) or 5-9
pp (6 %). The 100 % anchor is not arbitrary — it sits roughly at the 99-percentile of safety at 3 % inflation
and the 95-percentile at 6 %.

5. Sub-100 % coverage as an endowment tier

The previous result frames sub-100 % coverage as “safer than 100 %”. The 100 000-path runs reveal a

stronger statement.

Cov Infl Hor Init $lyr Ruin % Med @ p10 BTC Med p10
BTC left terminal  terminal

$ $

80% 3% 30y $17,498 0.00% 0.469 0.341 $21.4M $10.0M
80% 3% 50y $17,498 0.00% 0.458 0.331 $155.4M $72.4M
80% 6% 30y $17,498 0.04% 0.386 0.248 $17.5M $7.7M
80% 6% 50y $17,498 0.12% 0.356 0.218 $119.4M $51.6M
90% 3% 30y $19,686 0.04% 0.403 0.259 $18.3M $8.1M
90% 3% 50y $19,686 0.06% 0.392 0.247 $131.3M $57.7M
90% 6% 30y $19,686 0.76% 0.311 0.159 $13.9M $5.4M
90% 6% 50y $19,686 1.36% 0.278 0.128 $91.5M $33.4M

At 80 % coverage:

* Ruin is functionally zero across all four (inflation x horizon) combinations.

 The median surviving path retains roughly half of the starting BTC, even after 50 years of
withdrawals at 6 % inflation.

* The p10 surviving path — the unlucky tenth-percentile case — still ends with 0.22 BTC and ~$52 M
in nominal terms after 50 years at 6 % inflation.
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This is not a “safer 100 %.” It is a qualitatively different product. The strategy operates as a perpetual
endowment: the asset cannot be exhausted in any reasonable scenario, the surplus accumulates as bequest
value, and the 6 %-inflation case is also the case where the tier moves from “wealth preservation” to “wealth
preservation and a 60% cut in survival risk versus 100 % coverage.” The dial between 80 % and 100 % is a
wealth-preservation knob at low inflation and a survival-and-preservation knob at high inflation.

The mid-zone (105 / 110 / 115 %)) fills in the gap:

Coverage 30y /3% 50y | 3% 30y / 6% 50y | 6%
105% 1.18% 1.48% 8.44% 13.68%
110% 2.55% 3.21% 14.51% 22.02%
115% 5.16% 6.08% 22.02% 31.16%

At 3 % inflation, 105 % to 115 % defines a viable “lifestyle premium” zone. At 6 % inflation the same range

is a noticeably riskier band.

6. The wealth playbook layered on withdrawals

The playbook is the active overlay defined in §2.5: borrow below 1.6% floor, sell 50 % at each tier on the
way up, redeploy at trend on the way down, recycle each cycle. We sweep coverage from 100 % to 300 % at
50 000 paths per cell.

Coverage Inflation Horizon Init $lyr Ruin % Med BTC p10 BTC Med Net
Worth

100% 3% 30y $21,873 0.00% 243 15.2 $23.4B
100% 6% 30y $21,873 0.00% 236 14.8 $22.8B
120% 3% 30y $26,247 0.00% 216 13.2 $21.3B
120% 6% 30y $26,247 0.01% 205 12.3 $20.0 B
150% 3% 30y $32,809 0.06% 178 10.1 $17.5B
150% 6% 30y $32,809 0.47% 174 9.1 $16.8B
175% 3% 30y $38,277 0.90% 147 7.6 $14.8B
175% 6% 30y $38,277 2.71% 138 7.0 $139B
200% 3% 30y $43,746 4.35% 129 6.1 $12.5B
200% 6% 30y $43,746 8.67% 125 5.7 $12.4B
250% 3% 30y $54,682 21.04% 109 4.7 $10.6 B
250% 6% 30y $54,682 28.48% 111 4.7 $11.1 B
300% 3% 30y $65,619 43.12% 105 4.2 $10.6 B
300% 6% 30y $65,619 50.53% 111 4.5 $10.7B
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6.1 The +50 pp coverage uplift

Side-by-side comparison at 30 years, ruin probability:

Coverage Passive 3% Playbook 3% Passive 6% Playbook 6%
100% 0.46% 0.00% 4.32% 0.00%
120% 8.58% 0.00% 30.65% 0.01%
150% ~50% (extrap.) 0.06% ~85% 0.47%
175% ~80% 0.90% ~95% 2.71%
200% ~95% 4.35% ~99% 8.67%

At any given confidence target, the playbook moves the boundary right by approximately +50 pp at 3 %
inflation and +30 to 40 pp at 6 % inflation:

Confidence 3% — 3% — uplift 6% — 6% — uplift
passive playbook passive playbook

99.9% 93.3% ~150% +57 82.0% ~120% +38

99.0% 103.6% ~180% +76 90.9% ~150% +59

95.0% 114.8% ~205% +90 100.5% ~175% +75

90.0% 121.2% ~225% +104 106.2% ~200% +94

The +50 pp headline is the conservative reading at 99 % confidence; the actual uplift across the confidence

range is +50 to +100 pp depending on confidence target.

6.2 The boundary

Above approximately 225 % coverage at 3 % inflation, or 200 % at 6 %, the playbook stops being able to
outrun the withdrawal stream. The mechanism: at very high coverage, an early-cycle bear market burns
through stack via withdrawals plus accumulating debt before the first sell tier (1.5%) ever fires, and even a

great cycle peak afterwards cannot fully refill the hole.

300 % coverage is a 50 % ruin coin flip and is net a retirement product under any interpretation.

7. Caveats

The paper rests on five assumptions that bound the realism of the headline numbers.

1. Terminal wealth at long horizons is model-bounded fantasy, not a forecast. The median terminal BTC
at 50 years under the playbook (39 808 BTC) exceeds the total bitcoin that will ever exist in circulation. The
playbook treats the operator as a price-taker in an infinite market; a real operator accumulating thousands of
BTC distorts the market. The ruin probabilities in this paper are robust to this caveat (you cannot fail to fail
more than 100 % of the time), but the dollar wealth and terminal BTC columns should be read as
directional only. The product claim is “the playbook generates unbounded directional upside in the model”;

magnitudes are not literal.

11/20



2. Declining cycle peaks. Historical residual peaks have shrunk: 15.8x — 10.9x - 6.2x - 2.6x across
cycles 1-4. The model permits ~3x excursions because cycle-4 standard deviation is 0.25 (so 20 & 3.16%),
but if peaks continue compressing in reality, the 3x sell tier rarely fires and the 2x tier becomes
infrequent. The playbook’s accumulation rate would fall noticeably in a “no more 2x tops” world. This is
OQ9 in the claims registry.

3. Inflation held flat. The 6 % inflation runs assume 6 % every year for 30 to 50 years. Under the bitcoin-
standard adoption thesis, inflation would decay over time toward a hard-money low-single-digit regime. A
glide-path simulation (OQ10) would soften the 6 %-inflation rows materially, especially at long horizons.
The 3 %-inflation rows are robust to this caveat in the conservative direction.

4. Starting residual = 0 (at trend). Today’s spot is below trend. Starting from a sub-trend residual would
worsen ruin probabilities modestly because mean reversion has to lift you back to trend before withdrawals
normalize. P15 covers entry-residual sensitivity for the SWR framework; OQ11 in the claims registry asks
for the same sensitivity for this paper’s coverage framework.

5. Debt APR fixed at 10 %. Real margin lending widens spreads in bear markets (counterparty risk). A
sensitivity at 15 % or 20 % APR is required for product spec at the 200 %+ coverage tiers. The 10 %
assumption is reasonable for an active cycle-aware operator at 50 % LTV with structurally safe loans (C5.1,
C5.2), but counterparty risk remains.

7.1 Adversarial sensitivity battery

The §7 caveats are the known unknowns of the framework. To convert them from caveats into bounded risks,
we run a four-batch sensitivity battery: borrow APR stress, cycle-peak compression, [3 decay, and parameter
bootstrap. Code: analysis/mc_sensitivity battery.py. Output: analysis/
mc_sensitivity battery.json.

7.1.1 Setup

We re-run the playbook simulator at the four headline coverage tiers (100, 150, 175, 200 %) under both
inflation regimes and the 30-year horizon, with the four perturbations stacked one at a time:

Batch Stress Rationale

1 — APR stress Debt APR = 15 %, 20 % (vs baseline Counterparty risk widens spreads in
10 %) deep bears

2 — Peak compression Reflecting barrier added at “No more 2x trend tops” world; tests
r=+log10(2)=0.301r = +\log_{10}(2) = | whether the playbook depends on
0.301 cycle-4-magnitude excursions

3 — B decay B(t)=5.688-0.001-t\beta(t) = 5.688 - Power-law exponent slowly weakens;
0.001 \cdot t years trend ~ 25 % below baseline at year

30, ~ 39 % below at year 50

4 — Parameter bootstrap 20 draws perturbing f\beta Quantifies parameter uncertainty in
(0=0.05\sigma = 0.05), per-cycle o the headline number
(10 % relative), floor mean
(0=0.03\sigma = 0.03); 25 000 paths/
draw
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7.1.2 Results

Cov Infl  Baseline | APR=15% APR=20% Peak P decay Boot p5 Boot
cap 2x p95

100% 3% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
100% 6% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
150% 3% 0.06% 0.08% 0.07% 0.07% 0.09% 0.01% 0.24%
150% 6% 0.48% 0.50% 0.56% 0.45% 0.71% 0.15% 0.86%
175% 3% 0.77% 0.94% 1.10% 1.12% 1.36% 0.24% 1.65%
175% 6% 2.66% 2.88% 3.14% 4.08% 3.38% 1.52% 5.34%
200% 3% 4.29% 4.62% 4.84% 7.08% 5.35% 2.56% 8.26%
200% 6% 8.29% 8.90% 9.35% 14.49% 10.06% 3.49% 17.37%

Reading guide: “Boot p5 / p95” are the 5th and 95th percentiles of ruin probability across 20 parametric-

bootstrap draws.

7.1.3 What the battery shows

The headline +50 pp / 150 % coverage tier is robust to all four stresses at 99 % confidence. Under
every perturbation, ruin probability at 150 % coverage stays under 1 % at both inflation rates over 30 years:

Stress 150% I 3% | 30y 150% | 6% | 30y
Baseline 0.06 % 0.48 %
APR =20 % 0.07 % 0.56 %
Peak cap at 2x 0.07 % 0.45 %
(3 decay 0.001/yr 0.09 % 0.71 %
Bootstrap 95th pct 0.24 % 0.86 %
Worst case across all stresses 0.24 % 0.86 %

The Storm Years Playbook Standard tier can be defended with a 99 % confidence claim that survives the
entire hostile-reviewer battery: each individual stress, and parameter uncertainty, and both inflation regimes.

The Aggressive tier (200 %) is sensitive to the same stresses. Here the bootstrap p95 climbs to 8.3 % (3 %
infl) and 17.4 % (6 % infl), and peak compression alone almost doubles ruin at 200 %/6 % from 8.3 % to
14.5 %. The 200 % tier can be sold but must be sold conditionally on the model parameters staying near
baseline — i.e. with a parameter-uncertainty caveat the Standard tier does not need.

Each stress individually is mild; the cumulative direction is up but the magnitudes are small at 150 %.
APR doubling adds < 0.1 pp ruin. Peak compression at 2x costs < 0.3 pp at 150 %. 8 decay of 0.001 / yr
costs < 0.25 pp. Parameter bootstrap p95 is < 0.9 pp. None of these by itself moves the headline.
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7.1.4 Surprise finding: peak compression barely affects the 150 % tier

Capping cycle peaks at 2x trend should be the most existential stress (if 2x and 3x tiers stop firing, the
playbook can’t accumulate). Yet at 150 % coverage, peak-cap ruin is 0.07 % / 0.45 % — essentially
identical to baseline.

The mechanism: at 150 % coverage, the playbook’s incremental safety comes mostly from the 1.5x tier and
the redeploy-at-trend mechanic. The 2x and 3x tiers are bonus accumulation. With a hard cap at 2x, the 1.5%
tier still fires reliably and the 2x tier still fires at the cap (reflected). 150 % therefore inherits most of its
safety from a layer of the playbook that peak compression cannot break.

The 200 % tier is different. Its higher withdrawal rate requires more aggressive accumulation, which
depends on the deeper sell tiers firing. Capping kills that — and ruin nearly doubles at 200 %/6 %.

This produces a useful product-design rule: the playbook’s robustness to peak compression is inversely
proportional to coverage. Lower coverage = more robust. Higher coverage = more dependent on extreme
excursions. The Standard tier (150 %) sits squarely in the robust regime.

7.1.5 What the bootstrap actually says about the headline number
The +50 pp uplift number is a point estimate. The bootstrap converts it into a quoted range.

At 150 % coverage / 6 % inflation / 30 y, the 20-draw bootstrap distribution has mean 0.49 %, std 0.24 %, p5
0.15 %, p95 0.86 %. The implied confidence-on-confidence is:

At 150 % coverage / 30y, the 95 % credible interval for survival is 99.14 % to 99.85 % under the

parameter-uncertainty model.
Or, framed for the headline:

The ~+50 pp coverage uplift at 99 % survival is robust to a parameter perturbation of
3£0.05\beta \pm 0.05, cycle o + 10 %, and floor mean + 0.03. The 95 % bootstrap interval on the
150 %-tier ruin probability is [0.15 %, 0.86 %] at 6 % inflation and [0.01 %, 0.24 %] at 3 %
inflation — both safely under the 1 % ruin / 99 % survival threshold the product positions on.

The Aggressive tier does not survive this restatement: the 200 %/6 % bootstrap p95 of 17.4 % is well above
the 10 % ruin / 90 % survival threshold its tier-name claims. The Aggressive tier should be repositioned as a
200 %-coverage product with confidence stated as “approximately 91 % at baseline parameters; 83 % at the
95th percentile of parameter uncertainty.” That is honest disclosure, not a downgrade.

7.1.6 Limits of the battery

This battery is parametric-stress, not structural-break. We perturb the parameters of the OU-on-residual
model; we do not compete the model against an alternative (regime-switching, stochastic-volatility, or
GBM). Three reasons not to:

1. GBM on Bitcoin is well-known to produce absurd long-horizon distributions because it does not
mean-revert. The OU-residual model exists because GBM fails. Comparing against it would be a

strawman.
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2. Stochastic volatility (Heston) competes on the wrong dimension: our framework is anchored to the
floor (a deterministic function of dd), not to the volatility process. A Heston-model competition is
interesting in principle but does not map onto the floor-growth-coverage rule.

3. Regime switching is partly captured by our recency-weighted cycle blend, which already mixes four
distinct cycle regimes per path. A formal hidden-Markov model competition is on the roadmap (a
separate paper, not §7.1) but its first-order effect — that long stays in low-volatility regimes reduce
the playbook’s accumulation rate — is captured by the peak compression batch.

The honest summary is: §7.1 says the framework is parameter-robust within the OU-residual model. It
does not say the OU-residual model is correct. The volatility decay paper bounds how the model itself
may evolve over horizons; this paper does not duplicate that work.

7.1.7 Bottom line for §7.1

The +50 pp uplift / Standard-tier-at-150 %-coverage / 99 % confidence claim survives:

v/ APR doubling (10 % — 20 %)

* v/ Cycle peaks capped at 2x trend

* v/ [ decay of 0.001 / yr (= 25 % lower trend at year 30)

+ v/ Parameter uncertainty (8, o_c, floor mean perturbations)

v/ Both inflation regimes

* v/ At the 95th-percentile worst case across all four stresses simultaneously (well, sequentially — we
do not compound them)

The 200 % tier (Aggressive) survives the headline at baseline parameters but degrades materially under
stress. Product positioning should reflect this asymmetry: the Standard tier is universally defensible; the
Aggressive tier is defensible with parameter caveats.

15/20



8. Recommended product ladder

Passive variant

Tier

Endowment

Conservative

Balanced

Comfortable

Aggressive

(Off-menu)

Coverage

80 %

100 %

105 %

110 %

115 %

120 %

Confidence (50y /

3%)

>99.99 %

99.4 %

98.5 %

96.8 %

93.9 %

89.6 %

Active variant — the Storm Years Playbook

Tier

Conservative

Standard

Comfortable

Aggressive

(Off-menu)

Coverage

120 %

150 %

175 %

200 %

250 %+

Confidence (30y /
3%)
>99.9 %

99.94 %

99.10 %

95.65 %

<80 %

Confidence (50y /

6%)

>99.88 %

92.5 %

86.3 %

78.0 %

68.8 %

58.4 %

Confidence (30y /
6%)
>99.9 %

99.53 %

97.29 %

91.33 %

<72%

Character

Perpetual, wealth-
preserving

Standard “safe”

income

Modest lifestyle
premium

Spend-the-floor-
growth-plus

Drawdown-aware,
sub-95 %

Active-spending only

Character

Comfortably exceeds
passive 100 %

Default product —
meaningful lifestyle,
near-zero ruin

Higher draw, still
very safe

Pushes the boundary
— explicit risk
acknowledged

Active-spending
only, not a retirement
product

The active variant’s “Standard” tier is the Storm Years Playbook product: 150 % coverage, 99 %+

confidence at both inflation rates, with a meaningfully higher lifestyle than the passive product would

support at the same confidence target.
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9. The closed-form rule for product positioning

Combining sections 4 and 6, the coverage required at confidence CC on a 30-year horizon, in the moderate-
confidence range C<[0.90,0.99]C \in [0.90, 0.99], is approximately:

Passive, 3%inflation:Cov(C)=~100%+14%-0.99—C0.05Passive, 6%inflation:Cov(C)~88%
+14%-0.99—C0.05Playbook, 3%inflation:Cov(C)~180%+25%-0.99—C0.05Playbook,
6%inflation: Cov(C)=150%+25%-0.99—-C0.05 \begin{aligned} \text{Passive, 3\% inflation:}\quad & \text{Cov}
(C) \approx 100\% + 14\% \cdot \tfrac{0.99 - CH0.05} \\ \text{Passive, 6\% inflation:}\quad & \text{Cov}(C)
\approx \;\;88\% + 14\% \cdot \tfrac{0.99 - C}H0.05} \\ \text{Playbook, 3\% inflation:}\quad & \text{Cov}(C)
\approx 180\% + 25\% \cdot \tfrac{0.99 - C}{0.05} \\ \text{Playbook, 6\% inflation:}\quad & \text{Cov}(C)
\approx 150\% + 25\% \cdot \tfrac{0.99 - C}{0.05} \end{aligned}

These linear approximations are calibrated against Sections 4 and 6 to within ~3 pp across the 90 %—99 %
confidence range; for confidence > 99.5 % the curves steepen and these formulas under-quote required

coverage. Operationally:

* Each 5 pp drop in confidence buys you roughly +14 pp coverage under passive hold, and +25
pp coverage under the playbook.

The playbook approximately doubles the elasticity of coverage to confidence: each unit of risk you accept
buys ~2 x the lifestyle dollars you would get from the same risk under passive hold. That is the formal

product-design edge.

For the strict 99 %+ range, use the table values from §6.1 directly:

Confidence @ Passive 3% Playbook Uplift = Passive 6% Playbook Uplift
3% 6%

99.9% 93% ~150% +57 pp 82% ~120% +38 pp

99.0% 104% ~180% +76 pp 91% ~150% +59 pp

95.0% 115% ~205% +90 pp 101% ~175% +75 pp

90.0% 121% ~225% +104 pp 106% ~200% +94 pp

The headline “+50 pp uplift” cited in this paper’s TL;DR and abstract is the conservative reading at 99 %
confidence under 6 % inflation. At 95 % confidence the actual uplift is +75 to +90 pp.

10. Conclusion

We have shown that anchoring retirement withdrawals to the next 12 months of power-law floor growth —
rather than to a fixed percentage of starting portfolio value — produces a clean, model-anchored,
deterministic withdrawal schedule with a single directly tunable safety dial: the coverage percentage.

10.1 Three findings that reframe Bitcoin retirement product design

First, sub-100 % coverage is not a safer 100 %; it is a different product altogether. At 80 % coverage, ruin
probability is below 0.15 % across all four (inflation % horizon) combinations tested, and the median
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surviving path retains 36 to 47 % of the starting BTC after 30 to 50 years of withdrawals. The strategy
operates as a perpetual endowment: the asset cannot be exhausted in any reasonable scenario, the surplus
accumulates as bequest, and at 6 % inflation the survival benefit is a 60 x reduction in ruin risk versus the
100 % tier. The natural conservative tier is 80 % coverage, not the 100 % default the field has been

using.

Second, the wealth playbook — the Storm Years Playbook — adds approximately +50 percentage points of
safe coverage at 99 % confidence under 3 % inflation, +30 to 40 pp under 6 %. The natural default tier for
the active product is 150 % coverage, with a 99 %+ confidence guarantee at both 3 % and 6 % inflation.
The +50 pp uplift survives a four-batch hostile-reviewer sensitivity battery — APR doubled to 20 %, cycle
peaks capped at 2 x trend, 8 decay 0.001 / yr, and a 20-draw parameter bootstrap — at the 150 %-coverage
tier. Worst-case 150 %-tier ruin across the entire battery is 0.24 % at 3 % inflation, 0.86 % at 6 %.

Third, the playbook has a boundary. Above ~225 % coverage at 3 % inflation, or ~200 % at 6 %, the
withdrawal stream outruns even the cycle-recycling accumulation rate. 250 % coverage is a 70 to 80 %
confidence product; 300 % is a coin flip. The 200 % Aggressive tier requires explicit parameter-uncertainty
disclosure (~ 91 % confidence at baseline parameters; ~ 83 % at the 95 th percentile of bootstrap parameter
uncertainty).

10.2 The closed-form rule for product positioning

Combining the passive and playbook results in the moderate-confidence range Ce<[0.90,0.99]C \in [0.90,
0.99], the coverage required at confidence CC on a 30-year horizon is approximately:

Strategy 3% inflation 6% inflation

Passive Cov(C)=100%+14-(0.99-C)/0.05\text{ Co@Qov(C)~88%+14-(0.99—-C)/0.05\text{Cov}
(C) \approx 100\% + 14 \cdot (0.99 - (C) \approx 88\% + 14 \cdot (0.99 -
C)/0.05 C)/0.05

Playbook Cov(C)=180%+25-(0.99—C)/0.05\text{ CoQov(C)~150%+25-(0.99—C)/0.05\text{ Cov}
(C) \approx 180\% + 25 \cdot (0.99 - (C) \approx 150\% + 25 \cdot (0.99 -
C)/0.05 ©)/0.05

Each 5 pp drop in confidence buys you approximately +14 pp coverage under passive hold and +25 pp
coverage under the playbook. The playbook approximately doubles the elasticity of confidence to lifestyle
dollars — each unit of risk you accept buys you roughly twice the lifestyle dollars.

10.3 The Storm Years Playbook is now a quantified product

The Storm Years Playbook is not a hypothesis. It is a defined operational protocol with a verified +50 pp
coverage uplift in a 7.1-million-path forward-looking Monte Carlo, calibrated to the locked Observatory
model. The headline survives the most plausible structural-break and parameter-uncertainty criticisms an
external reviewer can raise.

The thesis “the storm-year window of cycles 5 through 8 is not a risk to weather but an asset to harvest”
now carries a number — and that number defends itself against four orthogonal stress tests in both inflation
regimes simultaneously. The product is shippable.
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Appendix A — Reproduction

# Headline 4 spec scenarios x 2 horizons (50k paths, ~16 s)
python3 analysis/run_headline only.py

# 40-140% coverage sweep (30k paths, ~95 s)
python3 analysis/run_sweep only.py

# 80/90/100/120% with terminal stats (100k paths, ~75 s)
python3 analysis/run_low coverage.py

# 105/110/115% (100k paths, ~50 s)
python3 analysis/run_mid coverage.py

# Playbook layered on withdrawals, 100-300% coverage (50k paths, ~115 s)
python3 analysis/mc_playbook with withdrawals.py

# Adversarial sensitivity battery — APR + peak cap + B decay + bootstrap
python3 analysis/mc_sensitivity battery.py

All deterministic seeds. Total reproduction time: ~ 11 minutes on a single core.
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Appendix B — Per-claim cross-reference

Claim Section Table / figure

C4.5 — floor-growth-anchored 81.1, §2 —

withdrawal framework

C4.6 — passive coverage general rule | §4 Confidence-vs-coverage table
C4.7 — sub-100 % endowment tier 85 Sub-100 % table with terminal stats
C4.8 — +50 pp playbook coverage §6.1 Passive-vs-playbook ruin table
uplift

C4.9 — playbook coverage boundary | §6.2 Playbook results table

C4.10 — inflation dominates horizon 84 Confidence-vs-coverage table
C4.11 — Storm Years quantitative 8§10 —

validation

C4.12 — Hostile-reviewer robustness | §7.1 Adversarial sensitivity table
battery

C5.3 — borrow-below-1.6x-floor as §2.4, 82.5, 86 Playbook results table

expense funding
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